Inflammatory mediators and endometrial function--focus on the perivascular cell.
Human endometrium has a unique vascular architecture that allows menstruation, the shedding of a well-vascularised tissue layer, with limited bleeding. Blood loss is controlled at least in part by constriction of the perivascular cells, myofibroblasts that surround the spiral arterioles and have contractile activity. These perivascular cells, which are coupled to endothelial cells by processes, are responsive to changes in progesterone levels and express chemokines, cytokines and prostaglandins (PG) crucial to the control of leukocyte entry into endometrium. In this location the chemokine interleukin-8 (IL-8) and prostaglandin E (PGE) will have synergistic effects on leukocyte entry. CD40 is also expressed on the perivascular cells. Activation of CD40 by CD40 ligand is known to increase COX-2 and IL-8 expression in endometrial fibroblasts. The likely source of CD40 ligand in the uterus is platelets. Thus ingress of platelets will up-regulate NFkappaB by activating CD40 and increase agents such as PGE which will stimulate further the ingress of platelets. There is thus the possibility of a spiralling inflammatory response. This response however, is normally modulated by progesterone raising the threshold of the NFkappaB pathway and in the presence of high progesterone levels activation of CD40 will be ineffective. When progesterone falls at the end of the ovarian cycle and the restrictions on activation are lost, the perivascular cells will respond, initiating leukocyte entry, vasoconstriction-vasodilatation cycles with associated hypoxia and consequent sloughing off of the endometrium. The perivascular cell in endometrium is pivotal in both menstruation and early pregnancy and we need to understand this cell better to devise more effective medical treatment for menstrual dysfunction.